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Light Redirecting Systems

Proposed Application
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Light Redlrec’rmg Sys’rems
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Light Redirecting Systems
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Objectives

- Develop a step-by-step tutorial as a guide to use BSDF 1o
simulate prismatic panel in a room.

- Design optimized light redirecting system for southern skies.
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Workflow
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Steps of workflow

BSDF
Generation

Drafting Exporting
« Modeling Geometry

* DIVA

e genBSDF
 RAD File

* Radiance
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Drafting Options

- Drafting the geometry with rhino.

- Other opftions including text input & grasshopper
parametric modification.

MonitorGlass polygon MonitorGlass.1

0 0.0923076942563 -0.0472499988973
0 0.0923076942563 -0.0405000001192
0 0.184615388513 -0.0405000001192

MonitorGlass polygon MonitorGlass.?2

0 0.184615388513 -0.0337500013411
0 0.184615388513 -0.0405000001192
0 0.0923076942563 -0.0405000001192

Grasshopper Parametric

modification Text input using notepad
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Workflow for BSDF to surface

geometry
- Drafting the geometry with Rhino
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Workflow for BSDF to surface

geometry
- Exporting the geometry using D‘\(VA Nallgle

- Assign a unigue name e.g. “MonitorGlass” to the designed geometry
within Diva, so all polygons have the same material name

- Run Visual Simulation to generate the files.

- Add the material description in the material file (full.rad) with a
refractive index similar to the pmma material (n=1.4893)

|| EGY_Cairo.623660_IWEC.epw 21-May-1210:56 ... EPW File . . .
o . 1 void dielectric
|| fullmap 16-Jul-14 2:02 PM MAP File

|| full.obj 16-Jul-14 2200 PM  OBJ File 23KB 1 MonitorGlass
.| full.oct 16-Jul-14 200 PM  OCT File 45 KB e 0

] full 16-Jul-14 200 PM  RAD File 0 KB

7] full_sky 16-Jul-14 2200PM  RAD File 4 0

: 7 /
fullfull_Perspective 01-Jul-142:222PM  Windows Batch File (B 50.50.50.51.48930
@5/ fullfull_Perspective_1 16-Jul-14 2:00 PM Windows Batch File (B /

fullimg 16-Jul-14 2:00 PM Windows Batch File :

|7 [fullmaterial 30-Jun-1412:41 PM RAD File

fullobj 16-Jul-14 2:00 PM Windows Batch File
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Workflow for BSDF to surface
geometry

- *.rad file: A text file
containing the polygons co-
ordinates in 3D space

obj2rad -m full.map full.obj
Rhino

onitorGlass polygon MonitorGlass.l

MonitorGlass polygon MonitorGlass.1l

0 0.184615388513 -0.0405000001192
0 0.184615388513 -0.0472499988973
0 0.0923076942563 -0.0472499988973

X-coordinates Y-coordinates Z-coordinates

torGlass.1

0.0923076942563 -0.0472499988973
0.0923076942563 -0.0405000001192
0.184615388513 -0.0405000001192

0 0.0923076942563 -0.0405000001192
0 0.184615388513 -0.0405000001192

Y-coordind
Z-coording

torGglass.2

0 0.0923076942563 —0.0472499988973%?@00@i4

0.184615388513  -0.0337500013411
0.184615388513  -0.0405000001192
0.0923076942563  -0.0405000001192

MonitorGlass polygon MonitorGlass.2

on MonitorGlass.2

0.0923076942563 -0.0405000001192
0.0923076942563 -0.0337500013411
0.184615388513 -0.0337500013411

on MonitorGlass.3

0.184615388513 -0.0337500013411
0.184615388513 -0.0405000001192
0.0923076942563 -0.0405000001192

0 0.184615388513 -0.0270000007004
0 0.184615388513 -0.0337500013411
0 0.0923076942563 -0.0337500013411
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Workf

geon

- Use radiance’s genBSDF command to convert the
surface geometry into a BSDF function through an

ow for BS
efry

* xml file

genBSDF.exe full.rad

it genBSDF

Command Program

Output file:

DF to surface

01-Jul-14 2:29 PM XML Document

1>full. xml

Input file Output file

B@sTDF
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Workflow for BSDF to surface
geometry

<2xml version="1.0" encoding="UTF-8" 2>
- <WindowElement xmin: //windows.Ibl.gov" xmins:xsi="http:/ /www.w3.0rg/2001/XMLSchema-instance" xsi:schemalocation="http://windows.lbl.gov/BSDF-v1.4.xsd"

<WindowElementType>System</WindowElementType>
- <Optical>
yers

¢ | | Ie el IerO-I-ed XI I || - <Material>
<Name>Name</Name>
anufacturer>Manufacturer </Manufacturer:
<Thickness unit="Meter">0.054000</Thicknes:

<Width unit="Meter">5.000000</Width>

eight unit="Meter">1.200000</Height>

C:\Users\SONY\AppData\Local\Temp\genBSDF.d9jRgS\device.rad # xform -e # obj2rad -m full.map full.obj # Rhino m
0.3333 0.3333 t5 0.9609 0 0 0 MonitorGlass v v0 = p 0 0.184615388513 -0.0405000001192 v v1 = p 0 0.184615388513 -0.0472499988973 v v2

about the geometr
JGeometry>
L4 <DataDefinition>
IncidentDataStructure >Columns</IncidentDataStructure>

.
@

L] L]
fl | e c O | I TO I I I S d O TO eviceType>Other</DeviceType>
</Material>
- <Geometry format="MGF" unit="Meter">
n from:
MonitorGlass = ir 1.489000 0 sides 1 ¢

- <AngleBasis>
<AngleBasisName >LBNL/Klems Full
- <AngleBasisBlock>
heta>0</Theta>
<nPhis>1</nPhis>
- <ThetaBounds>
<LowerTheta>0</LowerTheta>
<UpperTheta>5</UpperTheta>
- <ThetaBounds>
<LowerTheta>75</LowerTheta>
<UpperTheta>90</UpperTheta>
</ThetaBounds>
</AngleBasisBlock>
</AngleBas
DataDefinition
avelengthData>
<LayerNumber>System</LayerNumber>
<Wavelength unit="Integral">Visible </Wavelength>
<SourceSpectrum>CIE Tlluminant D65 1nm.ssp </SourceSpectrum>
<DetectorSpectrum=>ASTM E308 1931 Y.dsp</DetectorSpectrum>

<WavelengthDataBlock>
<WavelengthDataDirection>Transmission Back</WavelengthDataDirection

<ColumnAngleBasis >LBNL/Klems Full</ColumnAngleBasis>

<RowAngleBasis >LBNL/Klems Full</RowAngleBasis>

<ScatteringDataType>BTDF</ScatteringDataType.

<ScatteringData>1.84544825, 0, 0.0272355272, 0.155386546, 0.0225397952, 4.7997216e-006, 0.00535121091, 0.0430501674, 0.00579432325, 0, 0, 0,
0.000203233326, 0.215134637, 0.00159476778, 0, 0, 0, 0, 0, 0.0290100592, 0.62753799, 0.0105542819, 0, 0, 0, 0, 0, 0, 0.0222971612, 0.303029857,

AngleBasisName >

Full.xml

</WavelengthDataBlock>
/WavelengthDat:
- <WavelengthData>
<LayerNumber>System</LayerNumber>
<Wavelength unit="Integral’ >Visible </Wavelength=>
<SourceSpectrum>CIE Tlluminant D65 1nm.ssp </SourceSpectrum>
<DetectorSpectrum=>ASTM E308 1931 Y.dsp</DetectorSpectrum>
- <WavelengthDataBlock>
<WavelengthDataDirection >Reflection Back</WavelengthDataDirection>
<ColumnAngleBasis >LBNL/Klems Full</ColumnAngleBasis>
RowAngleBasis >LBNL/Klems Full</RowAngleBasis
ScatteringDataType >BTDF </ScatteringDataType>
<ScatteringDat: .66890964, 0, 0.00116024288, 0.00860879312, 0.000644772371, 0, 3.72584087e-005, 0.000848640337, 4.07777291e-005, 0, 0, 0,
2.23954476e-005, 0.00131645859, 2.06170479e-005, 0, 0, 0, 0, 0, 0.000792494923, 0.0831421879, 0.000768254569, 0, 0, 0, 0, 0, 0, 0.000232254997,
0.00509370089, 0.000176922776, 0, 0, 0, 0, 0, 0, 0, 0.00909929079, 0.0988927397, 0.00517322679, 0, 0, 0, 0, 0, 0, 0, 0, 0.000109727881, 0.0213593273,
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mplel2sfull.xml

plsi

a BSDF XML file | c:\DIvA\Tem

Load
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mplsimplel2sfull.xml

Visible Transmission Back D>
Direct Hemispherical = 89.5%
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Visible Transmission Back D
Direct Hemispherical = 94.7%

2 .
& ] o
o0 P o
- - o

K=
o
o
o
v
£
£
o
x
=
'S
-
G
2
v
£
T
=]
g
2
[
o

Klem Patches using BSDF viewer



J@stoF

yo3ed Suijixg xnj4 Juapidu| 0 JuIdd

P

° o w0 m 0 B
g @ & b £ ] & o ) 9 2 £s
° o "y m n o m © Q N . 35
e " Es ) i = o o =] I} o g2
<

|

B | D
53

a
= §
T
o+

g
Sk

(=]

Klem Patches using BSDF viewer



J@stoF

Load a BSDF XML file | c\DivAiTempisimple|Full.xml
Visible Transmission Back
Direct Hemispherical = 95.6% >
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Visible Transmission Back
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°
#F++++++++HHH
P re O rl | I fO r # Radiance Material Library
T
# This file contains a list of Radiance material descriptions and
# material d1a1o?ue box. uUsers can automatically assign Radiance m3
I l ' I # Rhino model. If you add a material to this f1¥e it will appear
# Please note that it is up to you to make sure that the Radiance

# is going to crash otherwise. You are encouraged to make a backup

- Need to consider more e —

# material type: BSDF

than one klem patch,  othoT e

therefore simulation 60 Full mi 00 1 |
. Add the BSDF function xml S

"Z'" hemisphere

file iInfo the DIVA material bk L.
file. |

void BSDF BSDF_Material
6 0 full.xml 00 -1.

O "z" hemisphere

0)

Schematic Diagram representing reflected and
fransmitted sides of a BSDF
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Assign Materials

Diva Material

>> Hide / Show Help Information

Layer Name Material Choices

- Saved as a text file in C: N —
\ D iv O \ D C] yl i g h .I. Layer 01: giznggligr;&_BOPememReﬂectance

. HighReflectanceCeiling_S0Percent Reflec
Layer 02: GenericFloor_20PercentReflectance
GenericlnteriorWall_50Percent Reflectandg
Layer 03: QOutsideFacade_35Percent Reflectance
OutsideGround_20Percent Reflectance
. metal_diffuse
Layar S SinglePane
DoublePane_Clear
Layer 05: DoublePane_Low_e
DoublePane_Low_e_Argon
TriplePane_Krypton

GenericTranslucentPanel_20Percent Tra
MonitorScreenimage

:) » DIVA » Daylight »
| material - Notepad
Burn New folder =
= File Edit Format View Help
Name Date modified Type 0

0
|, example results folder - File

. . ) . void BSDF new42-100
=) 25ful 0-Jul-1410:42 PV L Document 3 ||yodd Bo0F pewd2-100 0 o .
=) 35ful x A L Document 0

[ 42dgrees3 1 L Document
5 PV . , ||void BSDF new42100

& blank ’ Ails 6 0 newbsdf.xml 1 00 .

] CIE.Overcast.Sky E y File 0

0

o

=] Full 01-Jul-; XML Document 3
7 material -Jul-14 3: RAD File % void BSDF_newxm1100

6 0 Newxml.xml 1 00 .
2] newbsdf -14 2 V XML Document 0

=) Newxml . 2 L Document o
ewxmlglass - L Document void BSDF_newxmlglass100
prismsimulation L Document 6 0 Newxmlglass.xml 1 0 0
= 9-Jul-14 216 PM XML Docume
)

01d BSDF 45deg
6 0 full.xml 0°0 -1 .

01d BSDF_35deg
6 0 35full.xml1 "0 0 -1 .

o

0]

01d BSDF_25deg]

6 0 25full.xml 0 0 -1 .
of

0]

void BSDF realpanelsine
6 0 prismsimulation.xml 0 -1 0 .
0

0
<

odified: 19-Jul-14 3:55 PM Date created: 21-Sep-11 9:28 PM
Size: 542 KB
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Simulations
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Room Dimensions

. The selected room is of dimensions 3.5 x 6.0
X 2.8 meters WITh a W|de wmdow of 1 O
meters hlgh
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Simulations

- The idea of the
simulations Is fo observe Solar Alitudes:
the improvement in light
redirected upwards.

36° - 84°

2014 International RADIANCE Workshop, London, UK, September 15t to 3



Simulations

L d d
P || EGY_Cairo.623660_IWEC.epw 21-May-1210:56 ..  EPW File 1,532KB
o Recent Places USA_MA_Boston-Logan.Intl.AP.725090_TMY3.epw 21-Sep-111:56 PM  EPW File 1,614 KB
(] 9
glass part.

- Make sure you add
the xml file Iin the
folder of the model
file too.
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Prism o = 25°
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Prism o = 35°
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Prism o = 45°
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Simulation Results

/N
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/

Graph showing the percent enhancement on the celling
illumination (using average of sensor points on the ceiling)
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Compare with Tracepro
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Light Redirecting Systems

Compared genBSDF results with TracePro and small
make shift setup
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Weight
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Conclusion

- In conclusion

- The Prism a = 35° showed the optimum design in most solar
altitudes -especially high ones- in Egypf.

- A Prism with a different angle can be selected for the redirecting
example

- Need validation with the 3-phase method and perhaps the 5-
phase
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